This study was conducted to assess the body fat content of free-living healthy human subjects taking a health supplement containing 0.4mg capsaicin, 625mg green tea extract (125mg catechins and 50mg caffeine) and 800mg essence of chicken (CGTE). Sub jects were advised to maintain their regular dietary habits and routine physical activity throughout study duration. Their body fat content was measured before and throughout the trial duration using a hand-grip body fat monitor. After 2 wk of supplementation with CGTE, the mean body fat percentage of males and female subjects was significantly less than the initial value (p<0.05; t-test). 70.6% of volunteers showed a trend for decreasing body fat content with 4 subjects showing a significant decrease in body fat content over time. The findings suggested that the effects were more prominent in subjects with higher initial body fat content. It was also demonstrated that the resting energy expenditure (REE) of the sub jects taking the test samples were significantly increased in groups supplemented with CGTE, compared to placebo group. Thus, the combined thermogenic effect of capsaicin, green tea extract and essence of chicken could translate to a positive clinical effect by reduc ing approximately 460g of body fat, following 2 wk of supplementation and the application of this natural health supplement for excess fat regulation, should be considered.
BRAND'S essence of chicken is a popular health sup plement in Asia consisting of a fat free, hot water extract of chicken, obtained by double boiling. Con sumption of this chicken extract has been reported to stimulate the metabolic rate by an average of 5% to 12% in human subjects (7, 8) . Other food substances, such as caffeine (9) and capsaicin (10, 11) , increase thermogenesis via activation of the sympathetic ner vous system. Green tea extract which is rich in cat echin-polyphenols, potentiates sympathetic mediated thermogenesis more than would be expected for its caf feine content alone (12) and has been shown to increase 24-hour energy expenditure and fat oxidation (13) . It is worthwhile to explore these food components as natural health supplements that can aid in reducing excess body fat for better health.
The objective therefore, was to assess the ther mogenic effect of capsaicin, green tea extract and essence of chicken on the body fat content of free-living human subjects. The pre-study body weight and body fat content of each subject were measured twice on different days at about the same time. Throughout the study, measure ment of body fat content was carried out on every alter nate day using a hand-grip body fat monitor (Omron, Model HBF-302, Japan) based on the principle of bio electrical impedance analysis (BIA) where body resis tance to electric current increases with increased fat content. The accuracy of the hand-grip body fat moni tor has been validated by Gibson et al. (14) which shows that the measurements correlate well to the ref erence method of hydrostatic weighing. The cross vali dation coefficient of the relationship between% body fatHW (HW-Hydrostatic Weighing) and% body fat FAT MONITOR was high for both the men and the women (r=0.91 and 0.83, respectively) (14) . Body weight was measured using a standard bathroom weighing scale. The male subjects had a body fat content of above 28% while that of the female subjects was higher than 33%.
In the 2-wk study, each subject consumed 2 tablets, twice daily to achieve a daily dose of 0.4mg capsaicin, 625 mg green tea extract (50mg caffeine, 125mg cat echins) and 800mg spray-dried essence of chicken. The statistical difference between mean body fat of test sub ject before and after CGTE supplementation were assessed by paired t-test while the trend on percent body fat over 2 wk was analyzed by linear regression using the statistical package SPSS.
Results and Discussion
Physical characteristics of all subjects are summa rized in Table 1 . All male subjects, except one, were overweight (BMI>25) whereas only half of the female subjects had a BMI greater than 25. As expected, female subjects had higher body fat indices than male subjects.
There was an initial rise in REE levels from base line to time O, which was observed in both CGTE and pla cebo groups. This is not unexpected and reflects the adaptation period for the subjects movement from sit ting to supine position at time O, subsequently resulting in the higher REE values.
The mean REE of subjects taking the CGTE samples were significantly higher than those taking placebo as shown in Fig. 1 (p<0.0001 ; Bonferroni test after repeated measure two-way ANOVA).
The mean final body fat percentage was significantly less than the pre-study value as shown in Fig. 2  (p<0.05; t-test) . Amongst the 17 subjects, 12 of them (70.6%) showed a trend of decreased body fat with 1 male and 3 female subjects showing a statistically sig nificant decrease in body fat content ( Fig. 3a and 3b ) over 14 d. Among the men, 6 out of 9 (66.7%) showed a trend of decreased body fat (Fig. 3a) while 6 out of 8 female participants (75%) showed a trend of decreased body fat content as time progressed (Fig. 3b ). It appears that the subjects with a higher initial body fat content tended to respond more positively to the intake of the test tablets. Similarly the male subject who responded significantly had the highest body fat of 34.3% among the men. Two of the 3 female subjects who responded significantly had high body fat content of above 37%. As shown in Table 1 , the mean reduction of body fat content in males was 0.6% compared to 0.7% for females. Based on initial body weight, this cor responds to a reduction of about 486g and 445g in body fat in male and female suuuuuuuuuuects, respectively. Cap saicin (3mg) in the form of a test meal, has been shown to increase the energy expenditure in obese subjects, by 81 kcal per day (equivalent to 9g of fat; 1g of fat approximates to 9 kcal) (11). Arciero et al (15) reported that 350mg caffeine (5mg/kg fat-free mass) could raise the resting metabolic rate (1.38 kcal per min) by 11% to 0.141 kcal per min over 90 min, which is equiv alent to the burning of 1.41g of fat. Intake of 2 tablets of chicken essence (1.54g) has been reported to increase the resting metabolic rate by 3.9 kcal for an hour, equivalent to 0.43g of fat (personal communica tion with Dr Moritani T). Thus, the theoretical sum of additional energy expenditure for 2 wk would be equiv alent to the utilization of nearly 152g of fat. The amount of fat reduction induced by the test tablets was about 3-fold greater than the predicted theoretical amount of 152g fat although the daily dosage of each ingredient was lower than that used in previous studies by other groups. This suggests a potential synergy between capsaicin, green tea extract and chicken essence in reducing body fat content.
The measurement of body fat percentage has advan tages over using body mass index (BMI) as the sole indi cator of health risk. Body fat content is a more direct assessment of 'body fatness' and healthy weight because it distinguishes fat from muscle. It helps to identify people at increased health risk who despite lying within "healthy" BMI ranges of less than 25, have excess body fat content. A recent study has shown a correlation of body fat percentage to BMI in 3 separate major ethnic groups, African, Asian and Caucasians (16) .
On the basis of their mechanisms of action, these ingredients appear to complement each other by acting on the various pathways of the sympathetic nervous system at the cellular and molecular level. Tea cat echins prolong the effect of norepinephrine-mediated thermogenesis by suppressing catechol O-methyltrans ferase (COMT) and inhibiting the degradation of norepi nephrine at the synaptic cleft (17) . It is likely that epigallocatechin gallate (EGCG), which constitutes about 50% of the total tea catechins, is the pharmaco logically active tea catechin (18 
